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:$:^eB^ {i^ -^Slvi (3 J; ^ L - U V > CD S^it 3£ t>" (C ^ ti tc iif iiS ffl I ^ ^ n ^ m 

itfE^ ('^^S^lysO . vt Ko vfi: U >^lx ^z"3afE^ (dapB) . v 

t h'D v'fD U >li^v>^— b'itfc^ (dapA) . S/T 5. y f / U >@S7^:'3 >'l-^=^ 
v^-- tfiife^ (lysA) RXfi^T^^\^?^')>m^^\'^f-^—^^^i^'f- <«ldh) 

(W096/40934) ^ LysASt>*DDH (^^rj ¥9-322774"^) > LysC. LysASt>'^^^ 
^-Jl\:^)l\i>mt>)l^^^iy^-'^MB1' (ppc) (!r#r^¥10-165180-^) . '^^ 
SJlysC. dapB. dapA. lysA&tJ^T;^>'^^:¥>^T ^ y h ^ >>^7 t^'^^^^ 

(aspC) mmmO-Zl^SSZ^) ^^A-r^dilt^J^^). IpI*ffl®<^L->>)i^>^ 

^ >fitO^;lt6A^|Sl±-r^C^A^^e,nTV^^ (if^ggSgeS-l 02692^) o 

L L . 7; Tt-^ 7 ;U ^ h tf- 13 ' J ;f> Si ^® ® L - «; V > ^£ ilHfe(7)^fl^ tZ 



0077172A1 J > 



"^ooomni pcr/jpoo/03736 



C it} Lt^io tv^^ 7^ u A • ^ ^ h :7 t — .p< > A>t)*^frM 

Soto 

(1) $BIJiS4^0:t:X:^7;K^ fe*f£t4*sti^^tL. A^-o L - 'J i>* >:£MHfe 

*T-^^ (2) ©zi 'J^.2J$ffla„ 

(4) (1) - (3) ^7)C^-m7tp<D=/ •;;^§/$fflg$:l^tib{Ctg«L. W^m^ 

(5) Ti2 (A) X(i (B) {^^1"^ >^'?^S$u— Kf-SDNAo 

(A) @e^ija®i£^ij#-^ 1 2csBa!^(D7' = y^ie^ij^#-r-2>iS'>/^^Wo 

( B ) mmmm^^ i 2 (zib^cdt' ^ y ^i^^lj(zi,H^T. 1 ^ l < \±WLm 

J$A. {^Sn^ >L.\±'^Sk^^tsT ^ jmMin-h>^t^\') ^ 

(6) TSfi (a) X^i (b) C^x-TDNATfeS (5) ©DNAo 
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(a) EmmmmWr^ i i cDi^a#^ i i e ~ i 1 5 3 fy^ibtahi^mm^ 

^tfDNAo 

(b) ia^iJ^(5DiB^'J#^ 1 10J^S#^1 16-115 3*^e)'&:^lSSia^'J^ 

>&D— h'-r^DNAe 

^ ^ HSg T ^ ^ ^ ff^?^ 

"r^ y ' >'^^7^U^Pv— (Bergey's Manual of Deteiniinative Bacteriology) 
^8)iS599M (1974) {Z^S^nTl^ 0 . $fm+4, 

(Int. J. Syst. Bacteiiol., 41, 255 (1981)) . ^ U :t^^^^ 7^ U -i? A« h##r 

U U 't^A • rHz ^ ;UA ATCC13870 

n U^w\-^7^ U A • T-b h ^ ^ A ATCC15806 

D U -^7 A • ±>;U:^J^ ATCC15991 

=1 'J 'J A • 5. ^ A ATCC13032 

(ybb'M-^T^'J 't/A • T^-^ ^^"U:^^$'A) ATCC14020 
(:rb tM-i^T^U •t7A • h7T-7t>:$' A) ATCC13869 
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( u 'J ^ 7^ ij A • U -i? A ) ATCC15990 

(^b t*/\-^^7^ i; ^7 A • 7 ^/N'A) ATCC14067 

3 'J ;f ij r>A . ^ ^-t 3 — ^ ATCC17965 

tM-^ 7^ ij »t7 A • tl- :^ D U 7" -f ^ A ATCC14066 

ij . >-^i)^y ^ JUA ATCC14068 

r b t'/N'/7 ^ ij H7 A • P -fe' r^7 A ATCC13825 

:rH:iV\-^^ ij Ft7A -^^>5r-^ijx ATCC19240 

^ ^^D/^'l57 7^ ij -i/A • TV^^T'^'f ^A ATCC15354 

=7 U r>A • -9-— ^7^^ y AJ12340(FERM BP-1539) 

o^-(ziBa^tLTi^^o S7!i. AJi234o^<i. Mmmm'^jimm^m^^ji^jL 

(Dt^^^o S- (2-T^ya^^;u) -«>:^5^^> taeCj tm^T^) 

KtS^m (f^'J;t(i\ 7'UhVs:^5^«jH7A . h 7 r-X >^ AAJ11082 (NRR 
L B-11470) . ^^m56-m4^. iRfil^^56-1915^. f$4>Bg57-14157^, ?^i^^5 
7-14158^. ;r$^Bg57-30474^. ^$4>(fg58- 10075^. i}^^Hg59-4993^. !t^i]jBg61 
-35840^. t^^ii:flS62-24074^. f^i:^Bg62-36673^. f$^i5r¥5-11958^. ^^^¥7-1 
12437^. t$iSj¥7-112438^#HB) . ^Ofilifitc L - ^^-fe 'J >^C0T ^ y 
'i:^^i:-r^'^^f;Ji (?$i&(e48-28078^. ^^i&^56-6499^) . AECizitti Us 
S{cL-D>ri->. L-:t^^-fe i; L-ro'j>. L--tr'j>. L-r;i.^- 

395-^SU^^3825472^) . D L - a -T ^ y - £ ro ^ ^ ^ A. a-T^y 
-^•^U;i.^^>.^A. T7.j^^^>m-Ti-o^^ x;u7r^J. ^y^h\ N- 
V □ ^ ;u D ^ > > mtS ^ 1- L - U >- > ^ !^^, ^ =^1f p i^^J!Jii^^g# 
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(it^F^^^50-53588^. f^PJBg50-31093^. t$F^^Hg52-102498^. ^^fJBgSS- 
9394^. ^#F^^Bg53-86089-^. ^#fJIlg55-9783^. Jr$FJIlg55-9759^. !t^FJBg56-329 
95^. ^^PJBS56-39778^. !f^i>B§53-43591^. !Np^^53-1833^) . ^^i-h- 
;i.^/z{ifi^ig=£S*1-^L-U v>^m^m (!rti.^Ilg55-9784^. !r$rjBS56-86 
92-^) . 7;U::i-Pf>'l/t'>Sttfcti34''Cl.:Jl±©?ai^CZ?*LT^§t4^^N-rL-'; 

(!r#P^Hg55-9783^. !f$iaBg53-86090^) . b > ^ U =3 

'JH7AS©^^ft (3l^Il!r$l^m4411997^) o 

- 'J v>^»>&tiJ]n^-tt^tfe:^^''^^° 

tf:^zi-Kr^iifE^»Tn-^. WMm-nmrnt^^'y^-^ ^^^^ 

V ic U t T • =1 U -C- (ipf kAMfc^^D ct l>'pf kBil^E^ i3 u - h' ^ nT U S o 

(Daldal. F., Gene, 28, 337-342 (1984). Daldal, F., J. Mol. Biol. 168, 285-305 
(1983). Genbank/EMBL/DDBJ accession No. K00128) ©T. ^©l^SIB^'JCS 

zcvx-Jtr • U^fe^^DNA^^Mil-rSPCRii (PGR : 
polymerase chain reaction ; White, T. J. et al., Trends Genet. 5, 185 (1989)# 
BS) pfkBiEfE-?<&a5lf#-r?.Ci:)!>^T'§i>o :ii x ') b T • =i U O^pf kA 
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^MB^^m.lzm^t'iZ^tlXl.^^ (Eur. J. Biochera. 149 (2). 363-373 (1985)) 
(H.. Saito and K. Miura, Biochem. Biophys. Acta 72, 619 (1963). :£^X^ 

mmms B*^t)x^^^. 9 7^9 qm. t^mm. 1 9 9 2^^m mizj^K) 

HUig(7)aL^>ai 'j bT' • =1 U®pfkAjfi{5^ (Eur. J. Biochem. 149 (2). 363-373 
(1985)) RXfX hurhv^-tr;^--fe'J ti ^-(Dpfk^Bl^ (Appl. Environ. 
Microbiol. 63 (3). 956-961 (1997)) t<i:i:^<0^^(Dyr^xn-^y \-^±—tf^li — 

±ia®cl:-5{w LTf#^tl§pfkJl^E^»rn■*ffll^Tl^Iii^E^=^©:feSiE?'J<^^^^ 
■fStZti:, ^ >M-—X( inverse )PCRv£ (Genetics 120, 621-623(1988) LA-P 
CR in vitro cloning kit (:gMit(^5^)) ^mi^h:^^mt^^ ho m^n^mx 

yT-^>^A>^^i^DNA^mmtLxpCR^noo ^^iz^ m(t>titim^ 

T;^y^7^.y h'( Nested )PCR (Technique, 1, 165-170(1989)) ^noo ZoLX^ 
^^tihi^mm<Doh. pfkiifE-T^^tfifi^lSOObpO^ffiiE^U^. ia^miE^'j 
#-^1 liz/Ffo c®i^^ia^ij/t)^f>ii:^^n^^-r> . ij-^^^-f >/7- . 7 ^- 
±gfi®;&ii©ftil. fia^'J^^-l 1 ggitcD^Sie?'!®^ 5' Sl)^3' #^g^MMcDig 
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ie^j#^ 1 1 HBtfecDr < y mm^\±mzti Us 7 o ~ s o %iu±. <i? s u < 8 

-:)T^J:V^o C3T-fflPlt4{i. Lipinan-PearsonCD;^^£( Science 227, 1435-1441 
(1985))X{iTakashi & Gotoh®:;^&(J. Biochem. 92, 1173-1177 (1984)){^ J; t) 

mn^^fi^mr^^o mi^mizit. mm^^mA 2-3 oi®. $?tu<{i:x 

2~20f@. ct i?^?^ L < {i2~ 1 OfliT-feSo 

liX. ftJn. >2.{ii2&<4:&^tf<fc^{3pfk3Se^®JISiB^iJ^ac^r^ 

:g:=I-K-r^DNA§m#1-?.^!s^!K3> i?ij;i«3is^i'jbrM$ffla^. m^^m 

M*fc(±N- /^;U-N' h P-N-- h □ vyT^>=> (NTG) ^ L < tiffiS^ 

^tz. ±t^(DXoti:i^m(Dmm:. mx. mu. yLi±m.itmizit. ^^^^ 

(D^f^AZ^Ch'^^ ( mutant XJivari ant) i>^^n^c 

BNSDOCID: <WO__0077172A1 _l^> 
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m^OEmm^ 1 2 lztm(Di^mEm(Do l l 6 - l l S S 3!)»?,?5: 

^-(XL. ^tlctl9ffl|5It4ASfg^^DNAI5I±7^)S/^^7-.J^-^XL^Cl^^^^^^. ^i, 
tNttiiS©-9-tf>M^ rU^V-t' — v3>©^l^®^f^}:T-fe-2) 6 O'C. 1 xSS 
C, 0. 1%SDS. $?*L<ii> 0. IxSSC. 0. l%SDSizffil1-5 
0ki^i}^mf^tlho CCT-ffiIqlt4tt. Lipiiian-Pearson©:^ii( Science 227, 1435 
-1441 (1985))3^{d:Takashi & Gotoh(7)7^?£(J. Biochem. 92, 1173-1177 (1984)) 

^■thZtiz^-oX^mizmK>^s< ztfy^x-^i>o n-^x^^yji^ h^:>-— tffStS 
it. m^lt. Bloxham, D.P. and Lardy, H.A., The Enzymes (3rd ed.), 8, 239 

-278 {\m))izmm(Dy5mzx^mi'^-r^:itt^x^^o 

^-DNA<Zia^^LTMi^;tDNA^IIiigL. zn^oi x U t • =3 'JilgStZ 
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OTOl*lT-Siz:m^W^^cC^O^i!?^t <. f^^'Jx.(^ pUC19. pUC18. PBR322. pHS 
G299. PHSG399. pHSG398. RSFlOlO^^s^tfbn^o 

zi^)^mmm<Dmm^i^^^^rmm'^^n'^tii-<^^-ti.rit. pamsso 

g§Bg58-67699^5i^#BS) . pHM1519 (it^§gBS58-77895^4i$S#B?.) mt^mf ^ 

^ !t^® llP^^at1^IF4 ® ^it S ^ * C L o 

PAJ655 lyxUkTO'MJ 11882 (PERM BP- 136) 

3';?n'i'T'M-^')V5'^i'ASR8201(ATCC39135) 

PAJ1844 iyx'Jk70'MJ11883(FEBM BP-137) 

)l'^^i'/^SR8202(ATCC39136) 
PAJ611 iyxUl:70UAJ11884(FERM BP-138) 

PAJ3148 in)vm^k'r)mmJi.szodmcmiZ7) 

PAJ440 )r f)l/>l-r7'f'JXAJ11901(FERM BP-140) 
pHC4 iyx'Jk7-3'MJ12617(FERM BP-3532) 

±BB® cfc a cmSi b f^m^mx D N A u U ^-^S^^IB® tc^At- ^ Zti^ 

JIL-TDN ACDii3§t4^^^■r7J ife (MandeL M. and Higa, A., J. Mol. Biol.. 53, 
159 (1970)) ASfeD. • X:/^ U :^ t30^,^-t ^S^HT l^ <fc e> m 
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m$m(Dmmt^^Zi>\:^^> h-t)\.^mmLXDNA^mxr^:^m (Duncan, 
C. H.. Wilson, G. A. and Young, F. E., Gene, 1. 153 (1977)) h^^^it. 

r-^^jix ' xy^^)^, m^mmRmmiz'D\.^x^^n,x\,^^^otj:. dna 

r^::^ h©4*StCLTM^X.DNA>&DNA§^®iCa»At-^;^i£ (Chang, S. 
and Choen. S. N., Molec. Gen. Genet., 168. Ill (1979); Bibb, M. J., Ward, J. 
M. and Hopwood, O. A.. Nature, 274, 398 (1978); Hinnen, A., Hicks. J. B. and 
Fink, G. R., Proc. Natl. Acad. Sci. USA, 75 1929 (1978)) *)/^;fflT- § -So 3|s:^B^ 

o^%mmxm^fz^^%.^^<D:nmiL. (^$§1^2 - 207791-^ 

^D- KrSjifE^$:±iB?g±©^fef*:DNA±tz^=r t:— -y-:?, :i i: tc ct 
^ h^^H— tf^3- h'-r^MBl'^^zi f-T-^A-r-StzJi. ^fefrDNA±iz 

iST^-r >M-— >;/ K • 'J 1^- h*^^ijfflT-^^o ir#^i¥2 - 1 0 9 

fE^<& b^>:^^'V>C^tfeLTcn$:fe^^-B-Tmfe<*DNA±(C^=i t:-^ 

o ^_ ^ _^(^^]Egt,55l5l25?,j ^-^ ^ ^ g j^.^ , ^ J, J. ^ ^ ^ 

7'ci:^(is lacrp^ — ^— , trpro^ — ^— , trcro^— 37— . t 
acro^— :5'— , ^ 7' — xOPr7*o^— ^— , p ^7*0^— ^5'— 
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L _ ,j > X ^maa^ ^ # A ^ {itiiPS r § - 2i i3 J: 

hSa^:&n-h'-ri>jie^ (W094/25605iai^4>ia/^>:7l.«y 

■r^mmtLXits ^-^^-t U >7=^t KD>!f:h— t'^s^S (WO 95/23864#HS) ^ 
< 3 >L- 'J ^/'>CD^S 

Tli. ^^h-x. :;y-^^h-x. :77^l--x. 
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mmmtLxit. m.mT>^-'^A^ mmT>^-r^2^, igfbT>^i^H7A. 
nmm 

j^T. ^^m^mmmizj:^^q,izmi^mizmmTho 
mmm i ^ v ^ t :p • u pfkBiie^ozj u ;f-.siiM®® L - i-- >^;H*-\ 

<l>ai>xiJtT-=3 ';JMlOm0pfkBjlife^f7)^D — - >t7 

:ii f> 31 ij h T • =3 ^)(Dpmm^^(Di^mmmtwnzm(bi)uz^tiXi^^ 

(Daldal, F., Gene. 28, 337-342 (1984). Daldal. F.. J. Mol. Biol. 168. 285-305 
(1983), Genbank/EMBL/DDBJ accession No. K00128) o Wt^^tlXl^^t^M^i 

f^Hzm-^i^ximmmm^ i sir 2 tc^xrr^^r v-:&^fi£L. Jis-^i u 
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-^fiJcbJtr^'l' iE^'J#^lii. Daldal, F., Gene, 28, 337-342 (1 
984)tzla®^nTl^^pfkBit^E^^^^i^mid^'JcDl#eA^'b 2 4#S<7)l^ffitcM^ 
ifi9ij{3ie^t. iE^iJ#^2(i. 1 2 6 8#S7?pe> 1 2 4 5 #@(^mS{3M^iE^'J 

B ^^^i^X^^^^S. 9 7-9 8Ms tSatgx 1 9 9 2^)o^fc^ PC 
RSf&(±. PCR^fegBU^ (r^SSiJ^(5*^«i. ^SimiiR^i^ 1 9 8 9^) 18 5 

^^LtzF CRm<m^nmzXKimm^s Smal-C-^a^rb^cr^X^ h'pHC4 (if^ 
- 7 4 9 1^#R?J i:. 5- — v 3 >^ h (^?@it%tM) 
3gLfc?t. jiv X «J • n 'J JM109(D=J >h:7^> h-b^i^ (^?iJa^±Si) ^ffl'-^ 
Tff^MfeJI^^^TCV ^D^ x::i3-;i. 5 //g/ml ^^tf L tgife (^"^^ h h U r 
h>10g/U h-l--:^ h3i:3r;^ h^^ h 5g/L. NaCl 5g/U S^15g/U pH7. 

pHC4^(*J$-r^:3^^>:^ '>> • 33 '>Hi> r^^-^- h:^->^^"-AJ12617i:^S 

^n. 1 9 9 1 ^4 ^ 2 4 Bc. il^illl^xll^^^^^^^x^xll^i^l^fift^p/f 

(M#^305-8566 B«3>^ft«mo<(il1im-TB 1#3^) C^it#^FE 
RM P - 1 2 2 1 5i:LTWi€^n. 1 9 9 1^8M2 "T^-^X 
J|^t;:^<®I^^IE{3^m^n. ^ItS^FERM B P - 3 5 3 2 AH^^^nt 

^>^^^M^:3-KLTl^^:lt:=&5taS.-r^fc^^. JM109^*Rl>\ pHC4pfk^{**^ 
T^S JMl 0 9'|*cD:^X:n7;i/^ h=^:»— fe'rStS^. Bloxham, D.P. and Lardy, 
H.A., The Enzymes (3rd ed.), 8, 239-278 (1973)){ClBmo:^i£tC J: D L 
tzo ^0)mm. pHC4pfk^{*l#t-i>JM109^{i. pHC4pfk L>^COJM109^*©$^ 

:hZ}i^mM,Ltzo 
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< 3 > 'j ^^mmm<D L - U >:iSf*^CDpHC4pfk©#A h L - U >:£M 

^#^nfcBSlE^mAJ11082/pHC4pfk>&ffl^^T L- U v >:gEMCD/i J-:! 
T^Dct o ic^f o/io 5>ag/mlO^ D ^ A7 31- 3— ;UJ&#tf CM 2 B 7*1^ — big 
ifetCTtgft LTf#fcAJ11082/pHC4pfk^^®ai*::&. bug/ml<D ^D^A7x-u- 

^ KpHC4TmM>'-?;i/;^i5{Zj; t)BM^I^L^ai*^±igh|5l^i{z UTigSL/co 
T'b ij .t7A • h7T-^ >^ AAJ11082{i. 1981^ 1 ^31B tea 

^fiff^Blg^HRftpfr (Agi-icultural Research Culture Collection. T ;< ^Jti-^^ 
m 'Jy-fil-NS 1 6 0 4 f;4-'J7' ^ — X^:=.>'n-— S^t^ ^ ii D 1 8 1 5 ( 1815 
N. University Street. Peoria, Illinois 61604 U.S. A.)) lZ^si.^tl. Slt#-^NRR 
L B-11470W^^tLTl^?>o 

5'cri5^mm L tz w\ \z mu^m u ?t ;u ^ 'i? a 50 g jua -5 o 
C'')VD—7. 100 g 

(NHO zSO^ 55 g 

KHzPO. 1 g 

MgS O4 • 7 HzO 1 g 

t^5"> 500 Aig 

> 2000 //g 

F e SO4 • 7 H2O 0.01 g 

MnSO^ • 7H20 0.01 g 

— Zi=f-l/T^V 5mg 

m&mnQ7K^m<m (aig) 30 mi 

^K*;U'>'>A 50 g 
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^1 




L - U i^>^fi£S(g/L) 


AJ11082/PHC4 


2 9.9 


AJ11082/pHC4pfk 


3 2.8 



>^ 

Sr^OpfkiSfEd^i: tT. X h r h ^ ^ -b ;^ • -fe 'J ^ -cDpfkilfS^ 
(Appl. Environ. Microbiol. 63 (3), 956-961 (1997)) il. ::i U t T • =r U (Z) 
pfkAilfE^ (Eur. J. Biochem. 149 (2), 363-373 (1985)) A^li- h'T^^XTt-v^ 

Bacterial Genome DNA Purification Kit (Advanced Genetic 
Technologies Corp.) 7*1. ^ U A • ^ ^ b ^ ;^ > ^ AAT 

CC13869CD^fef*DNA^illiitfco 3<Z)^^fe^*DNAcD0.5.ag. Suifi^r U D 7 ^ b ;r 
^HfD^n^nZOpmoK dNTP^^;^5^^- (^2.5idM) lOx ExTaq Buffer 

(^Sat) 5>al*>cfctJ^ExTaq CSvSig) lUizMa7K^»ax.-t . ^«50x^l(7)PCRS 

±g2cDSf&?^^^^-^>'l'-t>-'r^'^-TP240 (^T@ii) 5:ffll^T. ^{494-0 30#. 
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±i3®^^?aE45°Cc7)jgf&?g(c^^n^j^*&i^>^, Original TA Cloning Kit 
(in vitro gen. )$:ffl^,^TpCR2.1(in vitro gen.)izmmLtzo mm^l^^m^mi^ 
T. ^v:^ U • 3 i;jM109<DD>t:-7^> h^r;u C^^gjit) ^ff^H^J^Ls IPT 
G vrDf;u-^-D-^7|-:tf^^ hb-^y^h-) 10//g/mU X-Gal (5-^0^-4 
□ D-S-r > K <J ;U-^-D- ^ h Sx- K) 40/zg/mlSUf3?7:>-^>i' v >25//g/m 
ISr^tfLtgife (M-^ h h Urh>10g/U h^-;^ h^i^^ h5g/K 
NaCl 5g/K «3^15g/K pH7.2) izm^L. -Bfetg«f^. tB3K L;^c BfeO:^ o - 

(^!^xif:||iis, B:$:^tix;^#^. 105M^ i$ 
1992^) ^ffll^Tr^X^ K^HiUL. i£?iJS^ 5 ^ J: ZJiS^iJS^ 6 (Ztj^ 
t-:fU=J>r^b7r^ JiAmM-®fiSigy(7)^»i£^(J:^ Sanger©;)^ (J. 

Mol. Biol., 143, 161 (1980)) T'^^^Lfco lgaiS^iJ©«fe^{Z(i 
Bigdye terminator sequencing kit (Applied Biosystems) ffl I ^ T Genetic 
Analyzer ABI3 10 (AppUed Biosystems) Irm^Ltzo '^^^ tltziumi^^j^T 

I ymzmmL. xhuyh -^-^ -t^ • -b ^)i:j^—tij:zf:t.iyj^ >; bT^ • u ucd 

pf kit ^ ^ iil'J ^ n S T ^ y ^le^ij h Jrtit L t h C: 5 . is l ISIt* ^ ^^ U 
diiA-f). pCR2.1(c^D-->^^nfc»rM-«. b>'N-^7^ U -i? A • ^ ^ h 7 
r - ^ > ^ A ffi3^(7)PFKiifE^T- ^ i: ^Jlgf L o 

< 2 >rb bM-^^T^ .^7 A • h7r-^>^AATCC13869®pfkiijH^<3[)±ig 

±H2< 1 >X'^mLtzr^7.l Ktc^ttiSI8fK-«pfkilfE-7CDgfi^»rM-T-fe 
^^{::pfkiii£^±:gc7)lISie^'J^yi^-ri)'i:>gAs^>i,o 
t^^^(Dig&mtl^ik:^-r^y5^tLX. Y >m--xPCR (Genetics 120. 
621-623(1988)) LA-PCR in vitro cloning kit (^M) 
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*5J:l>*iE5^'J#^ 1 0 {ZTTN-TTi- U =i 7 l/:*-^ K^-^eJctfco — 75x ^blf/N'^T^ 
U'i7A • ^^^7 h >^ AATCC13869co»^fe{*DNA^EcoRI, BamHI, Kpnl, Hi 

ndlll, Pstl, Sphl, Sad, Sail (^fiit) ^ n^HT-^^^dS ^IH^ 
Ligation kit Ver.2 ^ ffl V^T f^3l3igSJ^-UC ct Ii>K<t: b fco 

<b Lfclftfef*:DNA(D0.5/zg. IB^'JS^ 7 J:U-ia^'JS^ 8 'J I3 7 ^ h' 
OD^n^niOpmoU dNTP^^T;^^- (&2.5mM) 4;aK lOx ExTaq Buffer 
vSii) 5/zmt>'tlExTaq (^vSii) lU(zM®7K*iOX.T±fi50/zltDPCRSM^ 

^55»C 15#. f*ftJSJ^:.72°C Z^cD^if^tr^O"^^ ^}V<D?C^^nti^tzo 

KPCR (Technique, 1, 165-170(1989)) 5: ^f'^^o/::o mmt LXmB^CO^n^-n 
CDPCRiS^&?^^i^@7KCTlOOOf$#5^bfc*)(Z)l>aK lE^JS^ 9 J;t>'iB?'J#^ 

1 0{Z^N-r:t'J=i7^U^^b'<5:)^tl^-tll0pmoK dNTP^^;^5^^— (€^2.5mM) 
4/iL lOx ExTaq Buffer (S^iit) 5// IMlFCExTaq (Sri^t) lU(zi^@7K?:»n 

x.x±&50u\(o?ci&j:t:sm^mm:\.fzo :i(Df^mm^^--^^^-^^ ^^-tp240 

^t494»C Zm. ^^55»C 15#\ f«SS^&72°C 3^(D^<4^-e30-tl-^ ^ 

;i/®PCR'&^T'&;ofco 
PCRJS^&^^©T^p-x^";^mM^*ii]^^T^^^^ci:3 5. PstlT-^S^t. 

[^M^R}!t:^^ntj:^rzi>(D^mmtLrc^(Diy^(^. $^2ooobpcD/^> h'A^if.i?)^n 

fco 3CDM-> K^Suprec ver.2(^?iSjt)^ffll^T*S^L. iB^y#^ 9 *5ci;t>WJ 
#^1 0{Z/Ts-r:j-U=f7^U;t^ K^ffll^T< 1 >IBig<Z):^iii: Islfllt^ bT2000 
bpCDPCR^i^tz ^ t n ^ pf kit fe^CDi:i*iE5^'J ^ t o 

7^ U '!7A • ^ ^ h 7 r-^ >^ AATCC13869cD:t;X^7;U^ h =if- — tf T- ^ e 
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tg^tjf^ c L - u v= > ^ 5t5)cm«-i^- u ^ L - u V > ^jmr ^ - 

5. Tie (A) Xli (B) (C^^r^>^^^M^='-H-r?.DNAo 

6. TIB (a) XJi (b) (z^sT D N AT^ ^ If SRII 5 sBttOD N Ao 

(a) i5?iJ^(Di£??'J#^ 1 16-115 3 e. '^ct ^ i^ftiS^'J ^ 
tfDNAo 

(b) iE^<ja<DiS^'J#^- 1 l(Dm&^^l 16-115 3i)^(brji^i^mzn^^ 
r^DNAX{il5]DNAA^'bali:^^nf#^rD-7-h;^ h U>i^:c> h7S;^f^T 
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ie^y-3l( Sequence Listing) 
<110> n*(D^^*i^^tt(Ajinomoto Co., Inc.) 

<i2o> L- 'J i^xomm.^ 

<130> B-593MS0P977 

<150> JP 11-311111 
<151> 1999-11-01 

<150> JP 11-168377 
<151> 1999-06-15 

<160> 12 

<170> Patent In Ver. 2.0 

<210> 1 
<211> 24 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer for amplifying Esherich 
ia coli pfkB gene 

<400> 1 

aagcttcatt tatcaagagt ccgt 24 

<210> 2 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for amplifying Esherich 
ia coli pfkB gene 
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<400> 2 

tgattccccc aatgctgggg gttt 

<210> 3 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 1 for pfk cloning 
<220> 

<221> misc_feature 
<222> (3) 

<223> n=a or g or c or t 
<400> 3 

acnathgaya aygayrt ^ 

<210> 4 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 2 for pfk cloning 
<220> 

<221> misc_feature 

<222> (3,6,9,15) 

<223> n=a or g or c or t 

<400> 4 

gtnccnccnc kytgnayrtg 

<210> 5 
<211> 16 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: sequence primer M13-20 
<400> 5 

gtaaaacgac ggccag j6 

<210> 6 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: sequence primer M13RV 
<400> 6 

caggaaacag ctatgac 17 

<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Inverse PGR primer lA 

<400> 7 

agcaatccaa cccacgtggc 20 

<210> 8 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Inverse PGR primer IB 
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<400> 8 

acattgacca gttcggtcac 

<210> 9 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: nested primer A 
<400> 9 

ggcccatgac ctccacgatc 

<210> 10 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: nested primer B 



<400> 10 

gaccttcacg ggaattggac 

<210> 11 
<211> 1357 
<212> DNA 

<213> Brevibacterium lactofermentum 

<220> 
<221> CDS 

<222> (116). .(1153) 



20 



<400> 11 

ctgcagctct ggcgattaaa taaggtggtc agagacaatt tttcggcctg tcaacccctg 60 
tgattctctt atttttgggt gattgttccg gcgcgggtgt tgtgatgggt ttaat atg 118 
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Met 
1 

gaa gac atg cga att get act etc acg tea ggc ggc gae tgc cec gga 166 
Glu Asp Met Arg He Ala Thr Leu Thr Ser Gly Gly Asp Cys Pro Gly 

5 10 15 

eta aat gcc gtc ate cga gga ate gte cgc aca gee age aat gaa ttt 214 
Leu Asn Ala Val He Arg Gly He Val Arg Thr Ala Ser Asn Glu Phe 

20 25 30 

ggc tec acc gtc gtt ggt tat caa gac ggt tgg gaa gga ctg tta gee 262 
Gly Ser Thr Val Val Gly Tyr Gin Asp Gly Trp Glu Gly Leu Leu Ala 

35 40 45 

gat cgt cgc gta cag ctg tat gae gat gaa gat att gac cga ate etc 310 
Asp Arg Arg Val Gin Leu Tyr Asp Asp Glu Asp He Asp Arg lie Leu 
50 55 60 65 

ctt ega ggc ggc ace att ttg gge act ggt cgc etc cat ccg gac aag 358 
Leu Arg Gly Gly Thr He Leu Gly Thr Gly Arg Leu His Pro Asp Lys 

70 75 80 

ttt aag gee gga att gat eag att aag gee aae tta gaa gac gcc ggc 406 
Phe Lys Ala Gly He Asp Gin He Lys Ala Asn Leu Glu Asp Ala Gly 

85 90 95 

ate gat gee ctt ate eea ate ggt ggc gaa gga ace ctg aag ggt gee 454 
He Asp Ala Leu He Pro He Gly Gly Glu Gly Thr Leu Lys Gly Ala 

100 105 110 

aag tgg ctg tct gat aac ggt ate cct gtt gtc ggt gtc eea aag aee 502 
Lys Trp Leu Ser Asp Asn Gly He Pro Val Val Gly Val Pro Lys Thr 

115 120 125 

att gac aat gac gtg aat ggc act gac ttc aee ttc ggt ttc gat act 550 
He Asp Asn Asp Val Asn Gly Thr Asp Phe Thr Phe Gly Phe Asp Thr 
130 135 140 145 

get gtg gea gtg get acc gac get gtt gac cgc ctg cac acc acc get 598 
Ala Val Ala Val Ala Thr Asp Ala Val Asp Arg Leu His Thr Thr Ala 

150 155 160 

gaa tct eac aae cgt gtg atg ate gtg gag gte atg gge cgc cac gtg 646 
Glu Ser His Asn Arg Val Met He Val Glu Val Met Gly Arg His Val 

165 170 175 

ggt tgg att get ctg cac gca ggt atg gcg gge ggt get eae tae aee 694 
Gly Trp He Ala Leu His Ala Gly Met Ala Gly Gly Ala His Tyr Thr 
180 185 190 
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gtt att cca gaa gta cct ttc gat att gca gag ate tgc aag gcg atg 742 
Val He Pro Glu Val Pro Phe Asp He Ala Glu lie Cys Lys Ala Met 

195 200 205 

gaa cgt cgc ttc cag atg ggc gag aag tac ggc att ate gtc gtt gcg 790 
Glu Arg Arg Phe Gin Met Gly Glu Lys Tyr Gly lie He Val Val Ala 
210 215 220 225 

gaa ggt gcg ttg cca cgc gaa ggc acc atg gag ctt cgt gaa ggc cac 838 
Glu Gly Ala Leu Pro Arg Glu Gly Thr Met Glu Leu Arg Glu Gly His 

230 235 240 

att gac cag ttc ggt cac aag acc ttc acg gga att gga cag cag ate 886 
He Asp Gin Phe Gly His Lys Thr Phe Thr Gly He Gly Gin Gin He 

245 250 255 

get gat gag ate cac gtg cgc etc ggc cac gat gtt cgt acg acc gtt 934 
Ala Asp Glu He His Val Arg Leu Gly His Asp Val Arg Thr Thr Val 

260 265 270 

ctt ggc cac att caa cgt ggt gga acc cca act get ttc gac cgt gtt 982 
Leu Gly His He Gin Arg Gly Gly Thr Pro Thr Ala Phe Asp Arg Val 

275 280 285 

ctg gee act cgt tat ggt gtt cgt gca get cgt gcg tgc cat gag gga 1030 
Leu Ala Thr Arg Tyr Gly Val Arg Ala Ala Arg Ala Cys His Glu Gly 
290 295 300 305 

age ttt gac aag gtt gtt get ttg aag ggt gag age att gag atg ate 1078 
Ser Phe Asp Lys Val Val Ala Leu Lys Gly Glu Ser He Glu Met He 

310 315 320 

acc ttt gaa gaa gee gtc gga acc ttg aag gaa gtc cca ttc gaa cgc 1126 
Thr Phe Glu Glu Ala Val Gly Thr Leu Lys Glu Val Pro Phe Glu Arg 

325 330 335 

tgg gtt act gee cag gca atg ttt gga tagtttttcg ggcttttatc 1173 
Trp Val Thr Ala Gin Ala Met Phe Gly 

340 345 
aacagceaat aacagctctt tcgctcattg aggtgaaggg gctgtttttt catgecgtaa 1233 
ggaaagtgca agtaagtgaa atcaagtggc atagatccat tgatgcttag actgtgacct 1293 
aggcttgact ttcgtggggg agtggggata agttcatctt aaacacaatg caategattg 1353 
catt 1357 



<210> 12 
<211> 346 
<212> PRT 
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<213> Brevibacterium lactofermentuni 



<400> 12 

Met Glu Asp Met Arg He Ala Thr Leu Thr Ser Gly Gly Asp Cys Pro 

15 10 15 

Gly Leu Asn Ala Val He Arg Gly He Val Arg Thr Ala Ser Asn Glu 

20 25 30 

Phe Gly Ser Thr Val Val Gly Tyr Gin Asp Gly Trp Glu Gly Leu Leu 

35 40 45 

Ala Asp Arg Arg Val Gin Leu Tyr Asp Asp Glu Asp He Asp Arg He 

50 55 60 

Leu Leu Arg Gly Gly Thr He Leu Gly Thr Gly Arg Leu His Pro Asp 
65 70 75 80 

Lys Phe Lys Ala Gly He Asp Gin He Lys Ala Asn Leu Glu Asp Ala 

85 90 95 

Gly He Asp Ala Leu He Pro He Gly Gly Glu Gly Thr Leu Lys Gly 

100 105 110 

Ala Lys Trp Leu Ser Asp Asn Gly He Pro Val Val Gly Val Pro Lys 

115 120 125 

Thr He Asp Asn Asp Val Asn Gly Thr Asp Phe Thr Phe Gly Phe Asp 

130 135 140 

Thr Ala Val Ala Val Ala Thr Asp Ala Val Asp Arg Leu His Thr Thr 
145 150 155 160 

Ala Glu Ser His Asn Arg Val Met He Val Glu Val Met Gly Arg His 

165 170 175 

Val Gly Trp lie Ala Leu His Ala Gly Met Ala Gly Gly Ala His Tyr 

180 185 190 

Thr Val He Pro Glu Val Pro Phe Asp He Ala Glu He Cys Lys Ala 

195 200 205 

Met Glu Arg Arg Phe Gin Met Gly Glu Lys Tyr Gly He He Val Val 

210 215 220 

Ala Glu Gly Ala Leu Pro Arg Glu Gly Thr Met Glu Leu Arg Glu Gly 
225 230 235 240 

His He Asp Gin Phe Gly His Lys Thr Phe Thr Gly He Gly Gin Gin 

245 250 255 

He Ala Asp Glu He His Val Arg Leu Gly His Asp Val Arg Thr Thr 

260 265 270 

Val Leu Gly His He Gin Arg Gly Gly Thr Pro Thr Ala Phe Asp Arg 
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275 280 285 

Val Leu Ala Thr Arg Tyr Gly Val Arg Ala Ala Arg Ala Cys His Glu 

290 295 300 

Gly Ser Phe Asp Lys Val Val Ala Leu Lys Gly Glu Ser He Glu Met 
305 310 315 320 

He Thr Phe Glu Glu Ala Val Gly Thr Leu Lys Glu Val Pro Phe Glu 

325 330 335 

Arg Trp Val Thr Ala Gin Ala Met Phe Gly 
340 345 
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